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Maclntyre, and Pritchard, 1967) .
The purpose of this communication is t o report the normal values of total renal blood flow and cardiac output determined consecutively over a 1-hr period in normal subjects by the injection of 1131 Hippuran and I'31 serum albumin (RISA) respectively .
Methods
The subjects of this experiment were 15 male volunteers who were free of clinical disease. All studies were made after the subjects had been without solid food for at least 4 hr and had been resting supine for 30 min. Each experimental period lasted approximately 1 hr and each subject was given 10 drops of saturated potassium iodide solution at the end of the study.
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Renal blood flow was measured by the single intravenous injection of 7&85 uc 1131 Hippuran using external monitoring by means of a collimated scintillation detector centred over the upper sternum in the midline at the level of the second ribs over a period of 40 min (Razzak et al., 1967) . The collimator had an aperture 1+ in. in diameter, the crystal being recessed 3 in. from the surface. At 15 min after the dose a venous blood sample was withdrawn from the other arm to calibrate the external counting in terms of actual blood concentrations for renal blood flow determinations. Another blood sample was obtained at 40 min to calculate by extrapolation the subsequent residual activity in the blood for cardiac output determination (see example of calculations). The detector was then focused over the precordium If in. medial and 1 in. upwards from the site of the maximal apical impulse to enable determination of the cardiac output following the rapid intravenous injection of 7&85 uc RISA. The collected information was recorded by an integrating printing scaler. A venous blood sample was obtained 12 to 15 min after the injection of the radioiodinated human serum albumin in order to calculate the diluting volume (DV) of the serum albumin. Cardiac output (CO) was then calculated from the equation
Final dilution DV Flow = Area of the curve The heart rate was determined by direct palpation of the brachial pulse in order to calculate the stroke volume (SV) by dividing the cardiac output by the heart rate.
Example of calculations ( (Kloster, Bristow, Starr, McCord, and Griswold, 1966) . The values obtained in our experiments are similar.
The renal blood flow determined in the present study by means of Hippuran agrees well with those reported in the literature by investigators using other methods. Davies and Shock (1950) studied normal men in different age groups and reported that the average renal blood flow in the 20-39 yr age group as determined by the method of paraminophippurate (PAH) clearance was 1,129 ml./min/1.73 m2. Our value was 1,088 ml./min/ 1.73 m2.
The normal values for cardiac output by the * Even though the residual radioactivity from the Hippuran is small in relation to the subsequent injection of RISA, it has been advantageous to make this correction.
Normal Renal Blood Flow and Cardiac Output Bucht, and Eliasch, 1952) . Using PAH clearance and direct Fick methods (Table 2) . renal blood flow was estimated to be 15.3% of the cardiac output. In one of the studies the control group consisting of alcoholics may not have been free of cardiovascular or renal disease (Bolomey et al., 1949) . It has also been suggested that the measurements may have given a falsely .low result because the cardiac output was already high possibly due to anaemia or the discomfort of the procedures (Bolomey et al., 1949; Wade and Bishop, 1962) . Comparing the-reported average normal renal blood flow with the average normal cardiac output reported in the literature would estimate the renal fraction to be 19% (Wade and Bishop, 1962) . The renal fraction determined in the present report was 18.8%.
Previous simultaneous determinations of cardiac output and renal blood flow used methods uncomfortable for the subject. Difficulties consist of cardiac catheterization, arterial sampling, determination of oxygen consumption, intravenous infusions of PAH, chemical determinations of PAH, and bladder catheterization and washes. These discomforts and complex techniques are obviated by using the single injection of radioisotopes with external monitoring techniques. A further refinement of the technique may be possible using different radioisotopes for the Hippuran and albumin and utilizing pulse height selection. This may be of advantage if these isotopic methods are to be used in the study of acutely ill patients where simultaneous determinations and reduction of total time of measurement may be desirable.
Summary
Renal blood flow and cardiac output were determined in normal males using single injection radio- 
